The expression changes of EphA3 receptor during synaptic plasticity in mouse hippocampus through activation of nicotinic acetylcholine receptor.
We have reported that systemic application of nicotinic agonists results in expression of a long-term potentiation-like facilitation, a model of synaptic plasticity, in the mouse hippocampus in vivo. Eph receptors and their ephrin ligands, are thought to participate in synaptic plasticity. The present study was conducted to clarify the involvement of EphA3 receptor in synaptic plasticity by investigating the time-dependent change of the expression levels of EphA3 receptor during long-term potentiation-like facilitation in the mouse hippocampus. EphA3 receptor mRNA and protein expression was found in adult mouse hippocampus. EphA3 receptor was localized in neuronal cells but not astrocytes or microglia of hippocampus. After intraperitoneal application of nicotine (3 mg/kg), the protein expression of EphA3 receptor in hippocampus increased during 2-24-h period, significantly increasing during 2-12-h period, and finally returned to the basal level in 72 h, although the mRNA expression of EphA3 receptor was not changed for 24 h. This enhanced expression of EphA3 receptor protein at 4 h was inhibited by pretreatment of mecamylamine (0.5 mg/kg, intraperitoneally), a nonselective nicotinic acetylcholine receptor antagonist. Our findings demonstrated that EphA3 receptor localized only in neuronal cells of the hippocampus was enhanced without transcriptional regulation during synaptic plasticity through activation of the nicotinic acetylcholine receptor. These results suggest that the enhancement of EphA3 receptor after synaptic plasticity may contribute to long-lasting synaptic plasticity through positive, feedforward mechanisms.